Involvement of protein kinase C in prostaglandin D(2) synthesis by cultured astrocytes.
The role of protein kinase C (PKC) and calcium in the stimulation of prostaglandin D(2) (PGD(2)) synthesis was investigated in primary rat astroglial cultures using the phorbol esters phorbol 12-myristate, 13-acetate (PMA), phorbol 12,13-dibutyrate (PDB) and the calcium ionophore A(23187). Both phorbol esters and the ionophore were able to stimulate PGD(2) synthesis in a concentration dependent manner. The inactive stereoisomers of PMA and PDB had no significant effect. Combinations of subthreshold concentrations of phorbol esters (10 nM PMA or 10 nM PBD) potentiated PG formation induced by 100 nM A(23187). An even more pronounced effect was observed when phorbol ester concentrations were increased to 100nM. The contribution of extra- and intracellular calcium in phorbol ester or A(23187) stimulated PGD(2) synthesis was evaluated by carrying out experiments with calcium-free media plus EGTA or with the intracellular calcium-chelating agent TMB-8. Ionophore stimulated PGD(2) release was shut down to basal values upon removal of extracellular calcium, whereas phorbol ester stimulated PGD(2) formation persisted at a reduced level. It was unabated also upon further addition of EGTA. In the presence of TMB-8, however, phorbol ester stimulated PGD(2) synthesis was completely suppressed. These data strongly suggest that PKC has an additional effect on the activation of phospholipase A(2) and subsequent prostanoid synthesis, which is independent from extracellular calcium and, thus, support the concept of more than one metabolic pathway in astrocytes that synergistically regulate phospholipase A(2) activity.